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Fig. 1. Technique of augmentation with an injectable bone substitute.
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cFig. 2. Test setup.
he bed of the screw in a standardised osteoporotic bonemodel and
ts capability to reduce the cut out rate (Fig. 1).
aterials and methods: Utilizing a polyurethane-foam osteo-
orotic model that has been previously described (speciﬁc gravity
.192g/cm3), a biomechanical testing of a neck of femur screw
TGN, STRYKER,Duisburg, Germany)wasperformed. The screwwas
mplanted according to manufacturers instruction, the migration
haracteristics were then biomechanically tested (Zwick testing
achine, Fig. 2) with a static stepwise load increase (50N). First
hese tests were performed without, in a second series with the
ugmentation of a fast hardening biopolymer (Corthoss, Orthovita,
SA, Fig. 1). Each series was repeated 5 times. The transfer from
stable to an unstable condition was biomechanically determined
Figs. 3 and 4).
esults: On average the applied load at the moment of failure with
ritical cut out was 1431N for the non-augmented screws. With
Fig. 3. Typical curve of a non-augmented testing.Fig. 4. Typical curve of an augmented test.
augmentation, the average load was 1987N, the difference was sta-
tistically signiﬁcant.
Discussion: It appears in biomechanical testing that augmentation
of the femoral head can improve the load bearing capabilities and
thereby possibly reduce the rate of cut out failure in osteoporotic
bone. We proceed now with further biomechanical testing, grant of
the local ethics committee for human testing has been applied for.
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The inﬂuence of osteoporosis in femoral fracture healing time
N.K. Kanakaris ∗, C. Tzioupis, V.S. Nikolaou, A. Papathanasopoulos,
P.V. Giannoudis
Leeds General Inﬁrmary, UK
Aim: In order to assess the effect of osteoporosis on healing timewe
retrospectively reviewed the ﬁles of 165 patientswith femoral shaft
fractures that were treated in our service by locked, intramedullary
nailing.
Patients and methods: Patients were divided in two age groups:
group A (study group) consisted of patients over 65 years old with
radiological evidence of osteoporosis and group B (control group)
of patients between 18 and 40 years oldwith no signs of osteoporo-
sis. Sixty-six out of 165 patients fulﬁlled the inclusion criteria for
this study. Patientswith open fractures, pathological fractures, revi-
sion surgery, severe brain injuries, prolonged ITU stay and severe
co morbidities were excluded. Twenty-nine patients were classi-
ﬁed in group A and 37 in group B. All patients had been assigned
the Injury Severity Score (ISS) and had been followed-up clinically
and radiographically until fracture union. In all patients the Singh
Index Score for osteoporosis was assigned.
Results: In all group A patients Singh score 4 or less was assigned,
suggesting the presence of installed osteoporosis, whereas group
B patients were assigned with Sighn score 5 or 6. Fracture healing
was signiﬁcantly different between the groups. Fractures of group
A healed in 19.38±5.9 weeks (12–30) and in group B 16.19±5.07
weeks (10–28) (P=0.02)
Conclusions: Fracture healing of nailed femoral diaphyseal fractures
signiﬁcantly delays in older osteoporotic patients. Further studies
are mandatory to clarify the exact impact of osteoporosis in the
whole healing process and the possible future therapeutic strate-
gies.
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